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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reform device 
for a fuel cell capable of being efficiently operated by 
reducing a catalyst in the reform device with a simple 
structure. 

SOLUTION: A hot reducing gas is fed to a reform 
catalyst 51 provided for a reform part 13 and a CO 
elimination catalyst 52 provided for a CO elimination part 
15 by a starting burner 11. Since this device is so 
structured as to feed the reducing gas by the starting 
burner, the need of separately providing a means for 
feeding the reducing gas is obviated, and the reduction 
of the catalyst can be carried out while feeding heat 
required for the reaction at the same time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reformer of the fuel cell equipped with a catalyst regeneration means to supply the 
elevated-temperature reducing gas which is the reformer of a fuel cell which has the catalytic-reaction 
section, and was generated with the original fuel, the combustor for starting which burns in response to 
supply of air, and said combustor for starting to said catalytic-reaction section, and to return a catalyst. 
[Claim 2] The reformer of the fuel cell equipped with at least one of the fuel reforming section, the 
steam-reforming section, the water gas shift reaction section, and the CO removal sections as said 
catalytic-reaction section in the reformer of said fuel cell according to claim 1. 

[Claim 3] It is the reformer of the fuel cell according to claim 1 or 2 constituted so that it may have the 
bypass path which bypasses the equipment with which said catalyst regeneration means is located in the 
lower stream of a river of the catalytic-reaction section in the reformer of said fuel cell according to 
claim 1 or 2 and the gas after reduction may be introduced into said bypass path at the time of the 
catalytic reduction by elevated-temperature reducing gas. 

[Claim 4] It is the reformer of a fuel cell equipped with the combustor to which said catalyst 
regeneration means carries out the perfect combustion of the gas from said bypass path in the reformer 
of said fuel cell according to claim 3. 

[Claim 5] In the reformer of a fuel cell given in either of said claim 1 to claims 4 When it is judged that 
it had the decision means whenever [ catalyst de-activation / which judges whenever / catalyst's of said 
catalytic-reaction section degradation ], and whenever [ predetermined in whenever / catalyst's 
degradation / degradation ] was become with the decision means of whenever [ said catalyst de- 
activation ] Said catalyst regeneration means is the reformer of the fuel cell constituted so that said 
elevated-temperature reducing gas may be supplied to a catalyst until whenever [ said catalyst de- 
activation ] is judged to have recovered to predetermined extent. 

[Claim 6] In the reformer of a fuel cell given in either of said claim 1 to claims 4 When it is judged that 
it had the decision means whenever [ catalyst de-activation / which judges whenever / catalyst's of said 
catalytic-reaction section degradation ], and whenever [ predetermined in whenever / catalyst's 
degradation / degradation ] was become with the decision means of whenever [ said catalyst de- 
activation ] Said catalyst regeneration means is the reformer of the fuel cell constituted so that said 
elevated-temperature reducing gas may be supplied to a catalyst between the playback time amount on 
which it decided according to whenever [ said catalyst de-activation ]. 

[Claim 7] It is the reformer of the fuel cell constituted so that the playback time amount of the catalyst 
according to whenever [ catalyst de-activation / which judged said catalyst regeneration means with the 
decision means whenever / said catalyst de-activation / in the reformer of said fuel cell according to 
claim 5 or 6 at the time of a halt of a reformer ] may be memorized and the elevated-temperature 
reducing gas between said memorized playback time amount may be supplied to a catalyst at the time of 
starting of a reformer since then. 

[Claim 8] Said catalyst regeneration means is the reformer of the fuel cell constituted so that the 
elevated-temperature reducing gas between predetermined time amount may be supplied to this catalyst 
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at the time of starting of a reformer when the catalyst of said catalytic-reaction section oxidizes to 
intactness, first use, or the degree of pole for a long period of time in the reformer of a fuel cell given in 
either of said claim 1 to claims 4. 

[Claim 9] It is the reformer of the fuel cell constituted so that it may have the detection means of 
temperature [ in / whenever / said catalyst de-activation / on the reformer of a fuel cell given in either of 
said claim 5 to claims 7, and / in a decision means / a catalytic-reaction section outlet ], a gas 
presentation, and any one or more kinds of amounts of detection of a quantity of gas flow and whenever 
[ catalyst de-activation ] may be judged based on this amount of detection. 

[Claim 10] It is the reformer of the fuel cell constituted so that a decision means may have the detection 
means of temperature, a gas presentation, and any one or more kinds of amounts of detection of a 
quantity of gas flow in a catalytic-reaction section entrance side and an outlet side in the reformer of a 
ftiel cell according to claim 7 whenever [ said catalyst de-activation ] from said claim 5 and whenever 
[ catalyst de-activation ] may be judged by the ratio of the amount of detection of a catalyst entrance 
side and an outlet side. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.in... 5/30/2007 



JP,2002- 124286, A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the reformer for supplying the reformed 

gas which uses hydrogen as a principal component to a fuel cell. 

[0002] 

[Description of the Prior Art] As a Prior art about the reformer of a fuel cell, it considers as the 
configuration which avoids oxidation of CO removal catalyst by filling up CO removal section with 
hydrogen at the time of the shutdown of a fuel cell and a reformer, and the thing it was made to return 
CO removal catalyst which oxidized by the open air using hydrogen gas is known at the time of a reboot 
(refer to JP, 10-645 71, A). 

[0003] However, in such a reformer, it is filled up with hydrogen in a reactor at the time of shutdown, 
and since it had become the configuration of avoiding oxidation of the catalyst under halt, the object for 
operation will have to establish the device for restoration supply of hydrogen independently, and 
equipment will complicate it so much. Moreover, in case the reduction reaction of a catalyst is 
performed using filled hydrogen gas at the time of starting, the equipment for supplying heat required 
for a reaction from the exterior is also needed. Furthermore, there was also a problem that it was 
unreproducible until it suspends operation even if a catalyst oxidizes and whenever [ degradation ] 
increases during operation, in order to return at the time of a reboot. 

[0004] This invention was made paying attention to these troubles, generates hot reducing gas, and is 
made to flow in a reformer, and it aims at offering the reformer of a fuel cell which returns the catalyst 
of a reformer with a brief configuration and enabled it to work a reformer efficiently by supplying 
reducing gas and heat required for a reduction reaction to coincidence. 
[0005] 

[Means for Solving the Problem] The 1st invention establishes a original fuel, the combustor for starting 
which supplies air, and a catalyst regeneration means to supply the elevated-temperature reducing gas 
generated with said combustor for starting to said catalytic-reaction section, and to return a catalyst, in 
the reformer of a fuel cell which has the catalytic-reaction section. 

[0006] The 2nd invention shall be equipped with at least one of the fuel reforming section, the steam- 
reforming section, the water gas shift reaction section, and the CO removal sections as said catalytic- 
reaction section in said 1st invention. 

[0007] In said 1st or 2nd invention, the 3rd invention should be equipped with the bypass path which 
bypasses the equipment located in the lower stream of a river of the catalytic-reaction section in said 
catalyst regeneration means, and at the time of the catalytic reduction by elevated-temperature reducing 
gas, it should constitute it so that the gas after reduction might be introduced into said bypass path. 
[0008] The 4th invention shall be equipped with the combustor to which the perfect combustion of the 
gas from said bypass path is carried out for said catalyst regeneration means in said 3rd invention. 
[0009] The 5th invention is equipped with a decision means in said 1st [ the ] - the 4th invention 
whenever [ catalyst de-activation / which judges whenever / catalyst's of said catalytic-reaction section 
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degradation ]. When it was judged that whenever [ predetermined in whenever / catalyses degradation / 
degradation ] was become with the decision means of whenever [ said catalyst de-activation ], said 
catalyst regeneration means should be constituted so that said elevated-temperature reducing gas might 
be supplied to a catalyst, until whenever [ said catalyst de-activation ] was judged to have recovered to 
predetermined extent. 

[0010] When it was judged that the 6th invention was equipped with the decision means in said 1st 
[ the ] - the 4th invention whenever [ catalyst-de-activation / which judges whenever / catalyst's of said 
catalytic-reaction section degradation ], and became whenever [ predetermined in whenever / catalyst's 
degradation / degradation ] with the decision means of whenever [ said catalyst de-activation ], said 
catalyst-regeneration means should be constituted so that said elevated-temperature reducing gas might 
be supplied to a catalyst between the playback time amount on which it decided according to whenever 
[ said catalyst de- activation ]. 

[001 1] In said 5th or 6th invention, the 7th invention should memorize whenever [ catalyst de- 
activation / which judged said catalyst regeneration means with the decision means whenever / said 
catalyst de-activation / at the time of a halt of a reformer ], and it should constitute it so that elevated- 
temperature reducing gas might be supplied to a catalyst based on whenever [ said degradation / which 
was memorized ] at the time of starting of a reformer since then. 

[0012] In said 1st [ the ] - the 4th invention, when the catalyst of said catalytic-reaction section oxidized 
said catalyst regeneration means to intactness, first use, or the degree of pole for a long period of time, 
the 8th invention should be constituted so that the elevated-temperature reducing gas between 
predetermined time amount might be supplied to this catalyst at the time of starting of a reformer. 
[0013] In said 5th [ the ] - the 7th invention, whenever [ said catalyst de-activation ], the 9th invention 
shall have the detection means of temperature [ in / for a decision means / a catalytic-reaction section 
outlet ], a gas presentation, and any one or more kinds of amounts of detection of a quantity of gas flow, 
and it should constitute it so that whenever [ catalyst de-activation ] might be judged based on this 
amount of detection. 

[0014] In said 5th [ the ] - the 7th invention, whenever [ said catalyst de- activation ], the 10th invention 
shall have the detection means of temperature, a gas presentation, and any one or more kinds of amounts 
of detection of a quantity of gas flow for a decision means, and it should constitute it so that whenever 
[ catalyst de-activation ] might be judged by the ratio of said amount of detection of a catalyst entrance 
side and an outlet side. 
[0015] 

[Function and Effect] According to the 1st invention, a catalyst can be returned to the catalyst in a fuel 
cell reforming machine system by supplying the elevated-temperature reducing gas generated from the 
combustor for starting, also performing supply of heat required for a reaction to coincidence, without 
having the device which carries out reducing gas supply separately. For this reason, equipment is not 
complicated for catalyst regeneration. Moreover, since hydrogen is not held in equipment, it is suitable 
for the reformer of a fuel cell. 

[0016] In this case, as shown as the 2nd invention as said catalytic-reaction section, it is the fuel 
reforming section, the steam-reforming section, the water gas shift reaction section, CO removal section, 
etc., and reducing gas can be efficiently supplied to the catalyst which supplied elevated-temperature 
reducing gas for every required catalytic-reaction section, and deteriorated by considering as the 
configuration which supplies reducing gas to the catalyst with which it equipped at least any they were, 
and a catalyst can be reproduced in a short time. 

[0017] According to the 3rd invention, since it constituted so that equipments, such as a reactor with 
which the gas generated at the time of catalyst regeneration is located in the downstream, might be 
bypassed, playback of a catalyst can prevent that a bad influence attains to a down-stream reactor etc. 
[001 8] Since according to the 4th invention the perfect combustion of the gas by which a catalyst re- 
after the birth was bypassed in said 3rd invention can be carried out and it can emit into atmospheric air, 
a fuel cell thru/or the exhaust gas from a reformer can be defecated more. 

[0019] Since according to the 5th invention catalytic reduction by supply of elevated-temperature 
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reducing gas is performed when it is judged that the catalyst deteriorated at the time of equipment 
operation, a catalyst can always be maintained to a high active state, and the effectiveness of equipment 
can be raised. 

[0020] According to the 6th invention, since it constituted so that it might decide on playback time 
amount from whenever [ degradation / which was detected ], catalytic reduction can be performed using 
slight time amount, such as an idling condition, and the effectiveness of the actuation [ itself] of 
catalytic reduction can be raised. 

[0021] Without according to the 7th invention, detecting whenever [ degradation ] anew at the time of 
starting, since whenever [ catalyst's degradation ] is memorized at the time of a halt of a fuel cell and it 
was made to perform catalyst regeneration actuation according to whenever [ this degradation ] at the 
time of starting since then, reduction actuation of a catalyst can be performed immediately and, thereby, 
the warm-up time of a fuel cell can be shortened. 

[0022] According to the 8th invention, the time amount to which indispensable reduction actuation is 
immediately performed to starting and coincidence when using the time of new use of said catalyst or 
the catalyst which oxidized to the time of intact or the degree of pole for a long period of time, and 
starting of a fuel cell is carried out after the catalyst has deteriorated can be suppressed to the minimum. 
[0023] As shown as said 9th invention, whenever [ said catalyst de- activation / of the 5th - the 7th 
invention ], as a decision means, it shall have temperature, a gas presentation, and any one or more kinds 
of detection means of a quantity of gas flow, and it should constitute so that whenever [ catalyst de- 
activation ] might be judged based on this amount of detection. Moreover, whenever [ said 
degradation ], as shown as the 10th invention, the decision means should be constituted so that 
whenever [ catalyst de-activation ] might be judged by the ratio of the amount of detection of a catalyst 
entrance side and an outlet side. 
[0024] 

[Embodiment of the Invention] The operation gestalt of this invention is explained based on a drawing 
below. Drawing 1 is the block diagram showing the 1st operation gestalt of this invention. The original 
fiiel vapor 22 evaporated in the evaporator 17 and evaporator 17 which make the original fuel 21 which 
is supplied from a fuel tank 19, and which uses a methanol as a principal component, for example 
evaporate with this operation gestalt, The reformed gas 42 generated in the reforming section 13 which 
reforms the mixed gas of the mixer 12 which mixes air 31, and a mixer 12, and the reforming section 13 
is equipped with CO removal section 15 reduced and removed to the concentration to which the fuel cell 
section 16 permits CO in the gas of the mixer 14 which mixes air 33, and a mixer 14. In this case, said 
reforming section 13 is equipped with a reforming catalyst 51, said CO removal section 15 is equipped 
with CO removal catalyst 52, and each is equivalent to the catalytic-reaction section in this reformer. 
[0025] the hydrogen generated in said CO removal section 15 by the lower stream of a river of said CO 
removal section 15 — the fuel cell section 16 which rich reformed gas 43 and the air 34 separately 
supplied from air supply equipment are made to react, and is generated is installed, and a generation of 
electrical energy is performed. Furthermore, a combustor 18 is installed in the lower stream of a river of 
the fuel cell section 16, and since the perfect combustion of the exhaust gas 44 discharged from said fuel 
cell section 16 is carried out, it discharges into atmospheric air. The combustor 1 1 for starting which 
burns the original fuel 23 supplied from a fuel tank 19 is connected to the entrance side of the reforming 
section 12, and combustion gas 41 is generated by this combustor 1 1 for starting. Air 32 is introduced 
while the original fuel 23 is supplied to the combustor 1 1 for starting for combustion. Moreover, in the 
combustor 1 1 for starting, ignition equipments (not shown), such as a glow plug which lights said Hara 
fuel 23, are inserted. In the evaporator 17, the original fuel 21 is evaporated using the heat in a 
combustor 18. In addition, although not illustrated, it has the fuel system and air network which adjust a 
original fuel and air to place constant pressure by the fuel pump or the compressor, respectively, and 
supply them. 

[0026] Next, it explains, referring to drawing 2 which showed the outline about the activation procedure 
of said reformer. In addition, the following explanation or the sign S in drawing expresses the step of the 
processing performed by interruption processing, when the conditions defined periodically or 
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beforehand according to the control system (not shown) which consists of a microcomputer etc. are 
satisfied. First, the combustor 1 1 for starting is lit by supplying the original fuel 23 and air 32 from a 
fuel tank 19, and combustion gas 41 is generated by operating the combustor 1 1 for starting (S201). At 
this time, the temperature and a presentation of combustion gas 41 change with the amounts and mixing 
ratios of the Hara fuel 23 and air 32. While combustion gas 41 is the reducing gas containing CO and 
hydrogen, temperature rises by the combustion reaction in the combustor 1 1 for starting. For this reason, 
while reducing gas 41 has a reduction operation, it also holds heat required for a reduction reaction. By 
this, this reducing gas 41 is supplied to the reforming section 13 through a mixer 12 (S202), and 
reduction of the reforming catalyst 51 grasped in the reforming section 13 and CO removal section 15 
and CO removal catalyst 52 is performed (S203). With the heat which reducing gas 41 holds at this 
time, the temperature up also of the combustor 18 is carried out at the same time it also performs 
warming up of the reforming section 13 and CO removal section 15. 

[0027] On the other hand, using the heat generated with a combustor 18, in an evaporator 17, the 
original fuel 21 supplied from a fuel tank 19 is evaporated, and original fuel vapor 22 is generated, the 
place where the outlet temperature of an evaporator 17 turned into predetermined temperature — (S204) 
and a mixer 12 — minding — the reforming section 13 — original fuel vapor 22 — supplying — a mixer 12 
— minding — the reforming section 13 — air 31 — and air 33 is supplied to CO removal section 15 
through a mixer 14 (S205). By suspending the original fuel 23 to the combustor 11 for starting, and 
supply of air 32 to coincidence, supply of fuel gas 41 is suspended (S206), and only the original fuel 22 
and air 3 1 from an evaporator 1 7 are switched to CO removal machine 1 5 (what is actually supplied is a 
mixer 14) in the reforming section 13 (what is actually supplied is a mixer 12) at reformed gas 42 and air 
33. By the above, it judges that starting of a reformer was completed and shifts to steady operation 
(S207). Since time amount is required for the outlet temperature of an evaporator 17 to turn into 
predetermined temperature after starting starting, catalytic activity can be recovered by the completion 
of starting by returning a reforming catalyst 51 and CO removal catalyst 52 with the reducing gas 41 
supplied from the combustor 1 1 for starting between them. 

[0028] Next, the control which judges degradation of a catalyst and performs catalyst regeneration 
during operation of a fuel cell thru/or a reformer is explained using drawing 3 . When a reforming 
catalyst 51 or CO removal catalyst 52 deteriorates and the outlet temperature of the reforming section 13 
and CO removal section 15 exceeds laying temperature, this judges with catalyst de-activation and starts 
regeneration. When it judges with catalyst de-activation, a reforming catalyst 51 and CO removal 
catalyst 52 are made to return and reactivate by making a reforming reaction and CO removal reaction 
suspend first, stopping the current ejection from the fuel cell section 16 (S301, S302), operating ****** 
1 1 for starting like the time of starting, and supplying reducing gas 41 to a reforming catalyst 51 and CO 
removal catalyst 52 (S303-S305). This reproduces again a reforming catalyst 51 and CO removal 
catalyst 52 with activity almost equivalent to the beginning. Since catalyst outlet temperature will fall if 
a catalyst is reproduced, supply of the reducing gas 41 from the combustor 1 1 for starting is suspended 
in the place judged from this temperature fall to be degradation recovery, it usually operates, and a 
reforming reaction is made to start (S306, S307). Thus, by returning a catalyst, and reproducing and 
using it repeatedly, a long time can be covered, the high activated state of a catalyst can be maintained, 
and reforming reaction and CO removal reaction actuation can be performed efficiently. In addition, 
when CO concentration in reducing gas is low, it may be made for current ejection to be interrupted in 
the fuel cell section 1 3 temporarily, and for it to be made to reproduce a catalyst here, when a catalyst 
becomes whenever [ predetermined degradation ], but to perform catalyst regeneration and fuel cell 
operation-like in parallel. 

[0029] Next, in case such a reforming reaction, CO removal reaction, and playback are repeated and are 
performed, other desirable means or control modes are explained. First, although what detects the outlet 
temperature of a catalyst and judges degradation was prepared with said operation gestalt as a means to 
detect whenever [ catalyst's established in equipment degradation ], it is also possible to apply a decision 
means for whenever [ degradation ] whenever [ detectable degradation ] more directly in addition to this. 
If the case where a methanol is used as a original fuel is specifically explained to an example, a means to 
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detect temperature, CO concentration, methanol concentration, hydrogen concentration, C02 
concentration, H20 concentration, and any one or more kinds of amounts of a quantity of gas flow will 
be formed in the outlet of the reforming section 13 and CO removal section 15 in this case. Furthermore, 
the thing which computes the ratio in a catalyst entrance side and an outlet side, and determines 
whenever [ catalyst de-activation ] from this result about these amounts, then the degradation judging 
with a more high precision are possible. 

[0030] Moreover, whenever [ activity degradation / which will need to perform said reclaiming process 
since catalytic activity fell as the judgment technique of a playback stage as whenever / setting 
degradation / which serves as criteria of a judgment whenever / degradation / at the time of reforming 
reaction actuation of long duration ] is appointed experimentally beforehand. You may make it 
determine a playback stage based on proportionality prediction of a period until whenever [ actual 
degradation ] becomes whenever [ setting degradation ] based on the comparison of whenever 
[ degradation / which was actually detected ], and whenever [ said setting degradation ]. Whenever [ said 
setting degradation ] can also be appointed by measuring CO concentration of a catalyst outlet. At this 
time, since CO serves as poisoning matter of an electrode catalyst in the fuel cell section 16, it is 
necessary to stop it as low as possible. Moreover, whenever [ said setting degradation ] can also be 
appointed by guessing whether reforming of what % of the rate of reforming at the time of reforming 
reaction actuation, i.e., a methanol, was carried out to hydrogen gas. Said rate of reforming is detectable 
also by measuring any one of the hydrogen concentration in a catalyst outlet, C02 concentration, 
methanol concentration, H20 concentration, and the quantities of gas flow. That is, it can ask for the 
rate of reforming in simple from any one or two amounts or more of the methanol which is known, the 
amount of supply of water, and the hydrogen concentration measured beforehand, C02 concentration, 
methanol concentration, H20 concentration and a quantity of gas flow, and the relation of the rate of 
reforming. When measuring all gas constituents on the other hand and asking for the rate of reforming, 
whenever [ setting degradation ] can be set up with more substantial reforming extent. 
[003 1] Next, it explains using drawing 4 per 2nd operation gestalt of this invention. The same sign is 
given to the same part as drawing 1 , and it is shown. In this operation gestalt, a bypass is formed in the 
lower stream of a river, and the configuration which makes a combustor 1 8 bypass the reformed gas 42 
and 43 which flows out of the reforming section 13 and CO removal section 15 is taken at the same time 
it supplies reducing gas 42 to the reactor in a reforming machine system directly on the basis of the 
equipment of drawing 1 , respectively. In addition, according to the existence of the need for a bypass, 
the passage of gas is changed and controlled using bulbs 61 and 62 and bulbs 63 and 64 to explain in full 
detail below. 

[0032] The activation procedure in this operation gestalt is shown in drawing 5 . First, with reducing gas 
41, during combustor 1 1 operation for starting, the gas 42 and 43 generated when reduction processing 
of a reforming catalyst 51 and the CO removal catalyst 52 was carried out shuts bulbs 61 and 63, and 
opens bulbs 62 and 64 so that each down-stream reactor may not be affected (S501, S502). Since the 
reducing gas 42 and 43 which came out of the reactor at the time of starting does not flow into a 
downstream reactor (fuel cell section 16 to CO removal section 15 or CO removal section 15) by this, it 
enables it to avoid having a bad influence on these reactions. [ as opposed to the reforming section 13 in 
this case ] Subsequently, the reducing gas from said combustor 1 1 for starting is supplied to the 
reforming section 13 through a mixer 12 (S503), reduction of the reforming catalyst 51 grasped in the 
reforming section 13 and CO removal section 15 and CO removal catalyst 52 is performed, and the heat 
which gas holds also performs warming up of the reforming section 13 and CO removal section 15 
(S504, S505). Since many heating values can be supplied to an evaporator 17 here in a short time by 
generation of heat according to a combustion reaction with a combustor 18, the outlet temperature of an 
evaporator 1 7 can be raised for a short time. Then, if evaporator outlet temperature rises to a 
predetermined value, air 33 will be supplied for air 31 to the reforming section 13 through a mixer 14 
again at CO removal section 15 through a mixer 12, respectively (S506, S507). Subsequently, bulbs 61 
and 63 are made open, bulbs 62 and 64 are made close (S508), the original fuel to the combustor 1 1 for 
starting and supply of air are suspended, and it usually switches to operation (S509, S510). 
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[0033] Next, it explains, referring to drawing 6 per [ about the catalyst regeneration control on condition 
of the configuration of said 2nd operation gestalt ] other technique. In drawing 6 , processing of S601- 
S610 is the same as processing of S501-S505 of drawing 5 , and S507-S510 except for S606. By this 
control, it is made to regenerate S606 until the playback time amount beforehand set up according to 
whenever [ that degradation ] passes, when catalyst de-activation is detected. That is, whenever [ used as 
the reference value beforehand set up by experiment etc. to whenever / catalyst de-activation / which 
was detected / setting degradation ] is measured, and it has decided on the time amount which computes 
the time amount which catalyst de-activation takes from these ratios, and supplies reducing gas (S611, 
S612). It is as having mentioned above about the detection technique of whenever [ degradation / at this 
time ]. In addition, you may make it the reducing gas supply time amount on which it decided turn into 
said supply time amount by choosing few times of the generated output of the fuel cells at the time of 
idle operation etc., and supplying intermittently continuously. 

[0034] By the way, although said each operation gestalt explained to the example the fuel cell 
equipment which carried out the original fuel for the methanol, this invention is not limited to these 
configurations and is as follows. That is, this invention can apply the matter which contains not only a 
methanol but a hydrocarbon as a original fuel to the general thing used as a original fuel. Moreover, 
when gaseous fuel is applied as a original fuel, the evaporator 17 is unnecessary and can apply this 
invention also to such equipment. Moreover, although each operation gestalt is the example of the 
equipment which equipped the reforming section 13 and CO removal section 15 with the catalyst, 
respectively, this invention is applicable also to the reformer which has at least one of for example, the 
steam-reforming section or the water gas shift reaction machines. 

[0035] Moreover, in each operation gestalt, although considered as the configuration which supplies 
reducing gas to both the reforming section 13 and CO removal section 15, it is good also as what has the 
device independently controlled in each reaction section so that reducing gas may be supplied to at least 
one of said reforming section, CO removal section, the steam-reforming section, or the water gas shift 
reaction machines. Or although the control which returns catalysts 51 and 52 was explained using the 
reducing gas generated in the combustor 1 1 for starting as an operation gestalt, it is good also as what 
may use the technique of generating reducing gas in the usual combustor, is equipped not with a 
combustor but with a means to generate reducing gas separately, and supplies reducing gas from there. 
Moreover, at the time of starting, whenever [ catalyst de-activation ] may be judged like the catalyst 
reclaiming process under system operation, the completion of starting may be judged in the place 
recovered to whenever [ predetermined degradation ], and you may control to usually change to 
operation. Moreover, at the time of starting and the catalyst regeneration under operation, reducing gas 
is supplied for every fixed time amount, and it may be made to perform playback actuation of a catalyst. 
Furthermore, when whenever [ degradation ] is judged and it is judged that it deteriorated, at the time of 
idling operation, it is good also as control which always supplies reducing gas and is returned. 
[0036] Moreover, when a catalyst is intact for a long period of time or oxidizes to the degrees of pole, 
such as after the first use after exchange, or a periodic maintenance, it may be made to perform 
reduction actuation between the predetermined time which playback takes immediately after starting 
immediately, in this case — for example, the timer which is not illustrated — the time amount from the 
shutdown of a fuel cell to starting - integrating - long duration - an intact thing is judged and catalyst 
exchange is judged with decision means, such as a sensor which reacts at the time of exchange of a 
catalyst. Moreover, whenever [ fuel cell and catalyst de-activation / at the time of the shutdown of a 
reformer ] is memorized, and it is good also as a configuration which performs reduction actuation 
according to whenever [ said degradation / which was memorized ] at the time of a subsequent reboot. 
Moreover, using the reducing gas generated in the combustor for starting, a catalyst is not returned, but 
reducing gas is generated in the combustor installed for load-effect correspondence, and you may make 
it use this for reduction of a catalyst. 

[0037] Moreover, only either is good although considered as the configuration which bypasses about the 
both sides of CO removal section 15 and the fuel cell section 16 with the 2nd operation gestalt ( drawing 
4 ). Moreover, the bypassed exhaust gas establishes processing means other than combustor 18, and may 
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